In low-temperature plasmas micrometer-sized particles are able to gain high electric charges that allow to trap them in the sheath region. Using an additional radial confinement ring a harmonic three-dimensional trapping potential can be created. In it the particles form strongly coupled finite clusters with a shell-like structure, the Yukawa-balls. At which kinetic temperature does the cluster change from a fluid-like to a solid phase and how does the number of particles influence this process?
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In low-temperature plasmas micrometer-sized particles are able to gain high electric charges that allow to trap them in the sheath region. Using an additional radial confinement ring a harmonic three-dimensional trapping potential can be created. In it the particles form strongly coupled finite clusters with a shell-like structure, the Yukawa-balls. To answer these questions a reliable phase state quantification is needed, which poses a challenge to systems with less than one hundred particles. A recent approach is to derive a Shannon configurational entropy and corresponding specific heats, as proposed by Thomsen and Bonitz [1] . There, a center-twoparticle correlation function (C2P) and a triple correlation function (TCF) is used to deduce these quantities.
This contribution presents our measurements of the configurational entropy and the specific heat. For this purpose Yukawa-balls with various particle numbers are observed at different temperatures which have been achieved by laser-heating of the cluster. Notably, some revised correlation functions which take into account the elongated shape of the clusters will be presented as well as the impact of the overall cluster size on the phase transition.
